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t ∈ T = {1, ..., T} , J T xjt ,






















ut ≥ 0, vt ≥ 0, t ∈ T∑
j∈J
zj = s
0 ≤ αj ≤Mjzj , zj ∈ {0, 1}, j ∈ J ,
(1)










vt = 0u t = 0 , ut vt
, . , 0-1
zj 0 , αj 0
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c ∈ [0, 1]
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, ΨX˜ X˜ , ΨX˜(η) :=
Prob(X˜ ≤ η) .




η ∈ IR , (max{Xt − η, 0})









subject to wt ≥ Xt − η, wt ≥ 0, t ∈ T ,
(3)
, Xt, t ∈ T = {1, ..., T} X˜ ,
qt, t ∈ T . ,






, CVaR Coherent ,
[2],








λ ∈ [0, 1] (4)
, ,
-CVaR ,





















, λ = 0.2
























661- 1,501- 2,001- 2,501- 3,001-
(km) -660 1,500 2,000 2,500 3,000
6,646 3,882 2,228 621 453 571
-5 5.43 5.60 7.11 6.24 7.94 7.09
5 - 8,711 10,822 5,626 1,721 1,156 1,189
10 4.56 4.28 5.12 5.75 5.80 5.69
10 - 3,197 9,921 5,813 2,126 1,268 1,105
15 3.70 4.63 4.85 5.57 5.74 4.86
15 - 776 5,030 4,040 2,496 1,392 1,720







θut + (2− θ)vt
)
, (5)
, θ ∈ (0, 2)
. θ = 1 , (5)
























: % 4.95 0.79
: 75.9 0.86
3: 5
No. 1 2 3 4 5
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